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STRENGTH OF MATERIALS

[AKT. 165

If the support B is suddenly removed from W in the position
II, the entire force of gravity is effective throughout the whole
distance. At first the spring offers no resistance and the entire
load goes to accelerate the mass (provided the mass of the spring
is negligible). As it is stretched, the resistance of the spring
increases. At the position IV the pull of the spring is equal to
the weight and the acceleration is zero. The mass has its highest
velocity at the point where it would come to rest under a gradu-
ally applied load. Beyond this point, represented by IV, the
upward pull of the spring is greater than the weight and the body
is negatively accelerated. It finally stops at the position of
Fig. 182, V, with an elongation of the spring #2. To calculate
this elongation, we have:
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The deflection due to a suddenly applied load is twice as great
as when the load is gradually applied, and the maximum force
is twice the load. After reaching the maximum elongation the
body vibrates back to its original starting point (provided the
spring is perfectly elastic).

Fig. 182, VI, shows the mass W lifted a distance h above the
position of II, in which it exerts no pull on the spring. If released
suddenly, it falls this distance before it begins to stretch the
spring. The total work done by gravity is the weight multiplied
by the total distance h + y. At the lowest position VII this
work has- been transformed to energy of the spring.
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1.  A force of 8 pounds stretches a given spring 1 foot.   A 6-pound mass
is placed on the spring and gradually lowered.    How much will the spring
be stretched?                                                                     Ana. 9 inches.
2.  In Problem 1 the load is applied suddenly.   What is the elongation
of the spring and the maximum pull.                 Ans. 18 inches; 12 pounds.
3.  In Problem 1 the load is lifted 1.44 feet and suddenly released.    Find
the maximum elongation and the maximum pull.
Ans. 2.4 feet; 19.2 pounds.